Optimization of the CULTEX(®) radial flow system for in vitro investigation of lung damaging agents.
Exposure of the respiratory tract to airborne particles is gaining more and more importance due to the ubiquitous application of these particles in the field of industry, pharmacy and in daily life. Remarkably, the toxic properties and the underlying pathomechanisms with regard to inhalable substances have been insufficiently investigated so far. Thus, the EU Chemicals Regulation demands toxicological data (including the identification of potential inhalation hazards) for all chemicals placed on the market until 2018 (REACH). This requires extensive, technically complex and expensive inhalation toxicology studies that are usually generated in animal experiments. However, the legislation demands the consideration of the "3Rs" principle. Thus, in vitro-based test systems for the assessment of pulmonary toxicity are required. One promising approach to assess acute pulmonary toxicity of airborne particles is the CULTEX(®) RFS methodology that allows exposure of human lung epithelial cells at the air-liquid interface mimicking the alveolar situation. A prevalidation study showed the general applicability of this method. However, the clean air exposure group, which served as unexposed controls, exhibited some variations with regard to cell viability compared to the incubator control group. The aim of this study was therefore the identification of the possible causes and the improvement of methodological aspects. Several parameters including the general workflow, adjustment of airflow parameters, and cleaning procedures were investigated and adapted. Finally, our results showed the successful optimization of the CULTEX(®) RFS methodology for clean air exposure of A549 cells. However, although viability data in incubator controls and clean air exposures were equal, a distinct difference in cell morphology was observed that required further optimization. Additional experiments identified that open-wall cell culture inserts with a 2-fold pore density were found to be superior compared to the standard inserts and thus the deciding factor for the improvement of cell morphology. The presented findings are an important step in providing the CULTEX(®) RFS methodology as a promising alternative method to current in vivo testing in inhalation toxicology.